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)UHHILHOGZDYHVDUHFRPSDUHGZLWKHDUOLHUVWXGLHVDQGWKH\DOODJUHH)RUYDULRXVYDOXHVRIQRUPDOL]HGGLVWDQFHEHWZHHQFDYLW\
FHQWHUWRIODWVXUIDFHVDQGZDYHOHQJWKVXUIDFHGLVSODFHPHQWDPSOLWXGHVDUHSORWWHG,WLVREVHUYHGWKDWWKHSUHVHQFHRIFDYLW\KDV
VLJQLILFDQWDPSOLILFDWLRQDQGGHDPSOLILFDWLRQHIIHFWVWRVXUIDFHGLVSODFHPHQWV7KHUHIRUHIRUSUDFWLFDOSXUSRVHVWKLVLQYHVWLJDWLRQ
PD\EHKHOSIXO WRGHWHUPLQH WKHHIIHFWRIDQXQGHUJURXQG WXQQHO WR WKH VXUIDFHPRWLRQVQHDU VWHHSPRXQWDLQ VORSHVGXULQJDQ
HDUWKTXDNH
,QWURGXFWLRQ
'LIIUDFWLRQRI6+ZDYHVE\DFLUFXODUFDYLW\RUWXQQHOKDVEHHQLQYHVWLJDWHGE\PDQ\UHVHDUFKHUVE\XVLQJDQDO\WLFDO
VROXWLRQWHFKQLTXHV,QPRVWRIWKHVHVWXGLHVWKHVXUURXQGLQJPHGLXPLVDKDOIVSDFH>@7KHUHDUHDOVRVRPHVWXGLHV
WKDWLQYHVWLJDWH6+ZDYHSURSDJDWLRQLQLQILQLWHZHGJHV6iQFKH]6HVPD>@LQYHVWLJDWHGWKHGLIIUDFWLRQRI6+ZDYHV
E\DZHGJHVKDSHGHODVWLFPHGLXP/HHDQG6KHULI>@VWXGLHGWKH6+ZDYHSURSDJDWLRQEHKDYLRXULQDQHODVWLFZHGJH
VKDSHGPHGLXPZLWKDFLUFXODUFDQ\RQDWLWVYHUWH[6KHULIDQG/HH>@DOVRLQYHVWLJDWHGGLIIUDFWLRQDURXQGDFLUFXODU
DOOXYLDOYDOOH\LQDQHODVWLFZHGJHVKDSHGPHGLXPGXHWRSODQH6+ZDYHV7KHDLPRIWKLVVWXG\LVDQDO\]HGLIIUDFWLRQ
RI6+ZDYHVE\DFLUFXODUFDYLW\HPEHGGHGLQDVSHFLILFZHGJHVKDSHGHODVWLFPHGLXPZKRVHLQWHUQDODQJOHLV
GHJUHHV
0RGHODQG)RUPXODWLRQRIWKH3UREOHP

)LJXUH*HRPHWU\RIWKHSUREOHP
7KH FURVVVHFWLRQ RI WKH WZRGLPHQVLRQDO PRGHO LV VKRZQ LQ ILJXUH  7KH PRGHO FRQVLVWV RI DQ LVRWURSLF
KRPRJHQHRXVDQGOLQHDUHODVWLFZHGJHVKDSHGPHGLXPZKRVHLQWHUQDODQJOHLVGHJUHHVDQGDF\OLQGULFDOFDYLW\
ZLWKUDGLXVaORFDWHGGLVWDQFHhDZD\IURPWKHIODWVXUIDFHV7KHPHGLXPLVH[FLWHGE\SODQHKDUPRQLF6+ZDYHVZLWK
ZDYHOHQJWKȜZKLFKPDNHVDQDQJOHJi ZLWKWKHyD[LV,QFLGHQWZDYHVDUHUHSUHVHQWHGE\ui DQGVFDWWHUHGZDYHVIURP
WKHFDYLW\DUHUHSUHVHQWHGE\us,1
6LQFHRXWRISODQHZDYHVUHIOHFWZLWKVDPHDQJOHIURPIODWVXUIDFHVVWUHVVIUHHFRQGLWLRQDWIODWVXUIDFHVFRXOGEH
DXWRPDWLFDOO\VDWLVILHGLIDSHUIHFWO\V\PPHWULFPRGHOZLWKUHVSHFWWRIODWVXUIDFHVLVFRQVLGHUHGDVVKRZQLQILJXUH
7KLVFRQVLGHUDWLRQLVYDOLGLIWKHFDYLW\LVORFDWHGDWWKHV\PPHWU\OLQHRIWKHLQILQLWHZHGJHLQRWKHUZRUGVWKHFDYLW\
LVVDPHGLVWDQFHDZD\IURPHDFKIODWVXUIDFHDQGLQFRPLQJZDYHDQJOHJiLVHLWKHURRURWRPDLQWDLQV\PPHWU\
,Q WKLV LGHQWLFDO PRGHO WZR DGGLWLRQDO LPDJLQDU\ FDYLWLHV V\PPHWULF ZLWK UHVSHFW WR IODW VXUIDFHV JHQHUDWH WZR
DGGLWLRQDO VFDWWHUHGZDYHV WRJHWKHUZLWK WZR DGGLWLRQDO ERXQGDU\ FRQGLWLRQV DW LQQHU VXUIDFHV RI HDFK LPDJLQDU\
FDYLW\7KHLPDJLQDU\FDYLWLHVORFDWHGDWO2DQGO3LVQXPEHUHGDQGUHVSHFWLYHO\/LNHZLVHWKHVFDWWHUHGZDYHV
IURPFDYLW\DQGDUHUHSUHVHQWHGE\us,2 DQGus,3UHVSHFWLYHO\
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)LJXUH*HRPHWU\RILGHQWLFDOSUREOHP
2.1. Scattered Waves 
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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2.2. Free-field Waves 
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2.3. Resultant Displacement Field 
7KHWRWDOGLVSODFHPHQWILHOGLQWKHZHGJHVSDFHZRXOGEHWKHVXPRIVFDWWHUHGZDYHVIURPWKHFDYLW\DQGLWVLPDJHV
DQGIUHHILHOGZDYHV
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:KHUHPGHQRWHVVKHDUPRGXOXV
'HWHUPLQDWLRQRI8QNQRZQV
7KH )RXULHU%HVVHO DQG DGGLWLRQ VHULHV DUH D VXP RI LQILQLWH VHULHV ,Q RUGHU WR FRQVWLWXWH D ILQLWHPDWUL[ IRU WKH
XQNQRZQVWKHVHVHULHVKDYHWREHWUXQFDWHG:KHQORZHUDQGXSSHUERXQGRIDOOVHULHVWRJHWKHUZLWKDGGLWLRQVHULHV
DUHVHOHFWHGWREHDILQLWHQXPEHUNWKHQLQHDFKVFDWWHUHGZDYHWKHUHZRXOGEHNXQNQRZQV6LQFHWKHUHDUH
FDYLWLHVWKHUHDUHDWRWDORINXQNQRZQV:KHQUHVXOWDQWGLVSODFHPHQWILHOGLVVXEVWLWXWHGLQWRHDFKERXQGDU\
FRQGLWLRQE\WDNLQJiIURPWRZLWKQHFHVVDU\FRRUGLQDWHWUDQVIRUPDWLRQVNHTXDWLRQVDUHREWDLQHGE\
SHULRGLFLW\FRQGLWLRQV7RWDOO\NHTXDWLRQVDUHVROYHGVLPXOWDQHRXVO\WRGHWHUPLQHNXQNQRZQV
5HVXOWVDQG'LVFXVVLRQV
'LVSODFHPHQWVRUVWUHVVHVFRXOGEHHYDOXDWHGDWDQ\SRLQWIRUJLYHQYDOXHVRIaOhDQGJi,QQXPHULFDOUHVXOWV
SDUDPHWHUVLQOHQJWKGLPHQVLRQDUHQRUPDOL]HGZLWKUHVSHFWWRFDYLW\UDGLXVa,QILJXUHVDQGVXUIDFHGLVSODFHPHQW
DPSOLWXGHV6'$DUHSORWWHGIRUYDULRXVSRVLWLRQVRIWKHFDYLW\6'$¶VRIIUHHILHOGZDYHVDUHDOVRSORWWHGWR
VKRZFDYLW\IUHHFDVH:KHQO/a 6'$¶VDUHVLPLODU)RUVPDOOHUZDYHOHQJWKV6'$¶VLVKLJKHULQJHQHUDO
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(VSHFLDOO\LQILJXUHZKHQO/a DQGh/a PD[LPXP6'$LVPRUHWKDQWLPHVKLJKHUFRPSDUHGWRFDYLW\
IUHHFDVH)URPWKHILJXUHVLWLVDOVRVHHQWKDWORFDWLRQRISHDN6'$¶VPD\FKDQJHIRUGLIIHUHQWFDYLW\SRVLWLRQV

)LJXUH6XUIDFH'LVSODFHPHQW$PSOLWXGHIRUJi R

)LJXUH6XUIDFH'LVSODFHPHQW$PSOLWXGHIRUJI R
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